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INTRODUCTION 
PURPOSE 

An investigation of the underground water supply of 
the region about White Bluffs and Hanford was made 
in order to ascertain the permanency and sufficiency of 
this supply for the lands of the district, relative to the 
Soldier Land Settlement Project. The results of the work 
are presented in this report and it is hoped that they 
will be of value in, the future development of this region. 
Besides, the geological principles involved in this study 
may be applied to many other regions located in similar 
positions along the ancient flood plains of the Columbia 
River. 

LOCATION 

The towns of Hanford and White Bluffs are located 
on an ancient and extensive alluvial flood plain of the 
Columbia River on the inside of a sharp bend in this 
river 30 or 40 miles north in a straight line from Kenne- 
wick, in the northern corner of Benton County. Although 
these towns are generally reached by stage from Kenne- 
wick, a branch line of the Chicago, Milwaukee and St. 
Paul Railroad extends south from Beverly, which is on 
the main line, to Hanford. 


CONCLUSIONS 


From this study I have come to the following con- 
clusions: 

1. That the principal source of the underground 
water of this region is the Columbia River. 

2. That the alluvial gravels of the district are 
probably supplied with water principally during the 
time when the river is at its highest level. 

3. That the river probably charges the alluvial 
gravels with water principally in the region west of 
White Bluffs and probably above Coyote Rapids. 
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4. That such a source insures the sufficiency and 
permaneney of the water supply desired by those who 
wish to secure water for irrigation purposes by means 
of pumping from wells. 

5. That the water table will probably not be lowered 
materially by local pumping for irrigation. 

6. That the migration or seepage of water through 
the sands and gravels of the district takes place fairly 
rapidly. 

7. That the floor upon which the alluvial gravels 
rest is probably composed of clay or shale and fine sand 
similar to that material in the White Bluffs across the 
river, and in some places basalt, similar to that on Gable 
Mountain. 

8. That the water table is at its highest mark when 
the irrigation need is greatest, and is at its lowest mark 
in winter time. 

9. That the depth, to water, in a well in this region 
depends upon the height of the general water table at 
a given time and upon the elevation of the surface where 
the well is to be dug. 

10. That the Hanford Irrigation Ditch affects only 
locally the height of the water table by raising it in 
regions where the ditch leaks. 


CONDITIONS 


According to the plan of the State Soldier Settlement 
Project, each tract of land should be 20 acres in size and 
should be provided with a well for irrigation purposes, | 
with a pump adequate in size to deliver water from the 
well to meet the demands of the entire tract. These 
lands under consideration are shown on the aecompany- 
ing map. 

The Consumers’ Ditch Company reports that the 
amount of water they delivered per acre over the entire 
season of 1920 was 49.72 inches. The amount of water 
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needed, however, varies with each individual case. It is 
said that 64 aere inches would be sufficient for any case. 
The irrigation period is from April Ist to October 5ist, 
but the great demand is during July and August, when 
the use would equal 96 to 126 acre inches if continued at 
that rate over the whole season. 

For a 20-aere tract, the use of a 4mch pump has been 
recommended, designed for 325 gallons per minute, with 
a total head of 40 feet, and connected directly to a 5 
horse-power motor. 

These data should give some idea of the supply of 
underground water necessary to meet the demands of 
the project. 

SOURCE OF DATA 

A large amount of working material was supplhed the 
writer by Mr. D. S. Wilkinson of White Bluffs and Mr. 
Charles M. Sanford of Hanford. This consisted of well 
data, a detailed topographic map of the most important 
part of the region not covered by the maps of the U.S. 
Geological Survey, and statistical information regarding 
the fluctuation of the river level, and the varymg amounts 
of water used by the Consumers’ Ditech Company of that 
region. In addition to this material a considerable 
amount of miscellaneous data was secured with the help 
of these two gentlemen, who also assisted very materially 
in the measurement of the depth of the wells and the 
depth of the water level in each of the accessible wells 
of the region. We visited 180 wells, but 47 of these we 
were unable to sound. In only one or two eases are the 
recorded soundings not our own. 

The published material concerning the region under 
discussion consists of the following: 


Kocher and Strahorn: Soil Survey of Benton County, Wash. U. S. 
Dept. of Agriculture. 1919. 

Topographic Maps of the U. S. Geol. Survey: Coyote Rapids Quadrangle 
and Priest Rapids Quadrangle. 
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Merriam and Buwalda: Age of Strata Referred to the Ellensburg 
Formation in the White Bluffs of the Columbia River. Univ. 
of Calif. Publ., Bull. of the Dept. of Geol., Vol. 10, No. 15, pp. 
255-266. 1917. 

Campbell, M. R.: Guidebook of the Western United States. Part A, 

The Northern Pacific Route. U. S. Geol. Survey, Bull. 611. 1915. 

Waring, Gerald A.: Geology and Water Resources of a Portion of 
South-Central Washington. U.S. Geol. Sur., Water-Supply Paper 
No. 316. 19138. 

Calkins, Frank C.: Geology and Water Resources of a Portion of East- 
Central Washington. U. S. Geol. Sur., Water-Supply and Irr. 
Paper No. 118. 1905. 

Russell, I. C.: A Geological Reconnoissance in Central Washington. 
U. S. Geol. Sur., Bull. 108. 1893. 


EXPLANATION OF THE MAP 


The map which is included in this report has been 
compiled from several sources of information. The 
more detailed portion, the eastern half, was taken from 
a map prepared by the Hanford Irrigation Project, 
originally drawn for the purpose of showing: soil classi- 
fication. The rest of the map was compiled from topo- 
graphic sheets of the United States Geological Survey 
(Coyote Rapids and Priest Rapids quadrangles) and the 
Soul Survey of Benton County, issued by the United 
States Department of Agriculture. Other maps from 
which data were obtained were supplied also from the 
information gathered by the Hanford Irrigation and 
Power Co. The location of the wells was made by Mr. 
Charles M. Sanford, while the depths of the wells were 
scunded by Mr. Sanford and Mr. D. S. Wilkinson, work- 
ing together with the writer. The elevation of the sur- 
face of each well was obtained through rough computa- 
tion from the position of the well relative to the contours 
drawn on the original maps. The numbers of the wells 
have been taken arbitrarily for reference. All data con- 
cerning the elevation or depth of the water level in the 
wells, on the surface of the river, and on the surface of 
the seepages, were taken during the same interval of 
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time, namely, between October 19th and October 26th, 
so that a fair comparison is thus made in the interpreta- 
tion of the position of the water table in reference to 
river elevation. 

There is an inconsistency in the map in relation to 
contour intervals, owing to a different source of compiled 
data. In the western portion of this map 25-foot contours 
are recorded, whereas to the east, 10-foot contours have 
been drawn. It is thought that this information, though 
it does not tie properly across the map, is of value in the 
consideration of the problem as a whole. 

The locations on the map of the settlement lands 
under consideration were obtained during the time the 
field work was done, and it is probable they may be 
changed after further consideration of the project. 

Geological features, secured through field work, are 
also represented on the map. The formations are de- 
lineated by contact lines which are drawn on the map. 
The principal formations are: (1) the basalt which 
makes up the non-irrigable high hills of the = dis- 
trict; (2) the lake bed formation which is exposed out- 
side of the particular area under consideration, but 
which probably underhes the gravels of the district; (3) 
the old river flood plain of sand and gravel material, upon 
which the lands under consideration are located and in 
which the wells are dug; and (4) the present river bed 
which is covered completely at high water level. 

The lines showing the axes of an anticline and a 
syucline in the basalt are of interest only in connection 
with the general structure of the basalt and the position 
of the artesian wells thus related. The anticline is a 
great arch in the basalt layer. The syncline is a struc- 
tural trough (not necessarily topographical) also in the 
basalt. 


GHOLOGICAL FEATURES 
DESCRIPTION OF THE GEOLOGICAL FORMATIONS 


A long ridge of basalt, running in an east and west 
direction, extends from the south side of the river at 
Priest Rapids towards Hanford. It is covered in its 
very lowest parts, or saddles, by this old flood plain of 
alluvium so that prominent peaks such as Gable Butte 
and the sharp ridge known as Gable Mountain stand out 
as great islands in this extensive desert-lke area. The 
basalt layers which make up these ridges have been 
tilted from their original horizontal positions to various 
angles and now, in some places, stand nearly on end. 
The basalt rocks comprise the oldest formation exposed 
in the region. 

On the eastern side of the river are high bluffs of an 
evenly stratified sedimentary formation composed otf 
clays, fine silts, and sand. The uppermost layers, those 
which comprise most of the bluff, are lying in a flat or 
horizontal position. Beneath them, exposed in a more 
limited area, are sedimentary beds somewhat similar to 
the horizontal layers in content, but which are tilted 
steeply and are overlain unconformably by the later flat- 
lying bedded formation. All these sediments represent 
deposition in lakes. The lower beds represent an older 
lake deposit whose age is probably the same as that of 
the basalt, having been thrown into folds similar to those 
of the basalt. The upper horizontally lying lake beds, 
whose white escarpment has suggested the name ‘‘ White. 
Bluffs’’, are much younger in age but are older than the 
gravels of the great river plain. In places near the foot 
of the bluffs, exposures give proof that these river 
gravels overhe the lake bed formation, thus proving the 
relative age of the formations. | 

The great deltaic alluvial plain extends from the river 
on the east to the foot of the Rattlesnake Hills on the 
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west, along the line from China Bar at the north to a 
sharp bend in the Yakima River at the south, toward 
Richland. Durine the close of the glacial period the 
Columbia River must have carried a vast amount of 
water, together with an immense load of sand and gravel. 
It appears that the river entered this region after pass- 
ine through a narrow gorge (Saddle Mountain and 
Priest Rapids), and discharged or spread out over this 
wider distriet which had been formerly an old lake bed. 
The river, thus slackened in its speed at this position, 
deposited a large part of its tremendous load of gravel 
and sand. The various courses which the river took are 
evident over this area in the form of long channels, or 
depressed areas in the alluvium, running from west to 
east. One old channel of the Columbia River appears to 
have been on the western edge of this territory and evi- 
dently took the course which the Yakima River now takes 
from a point in its sharp bend at The Horn to the place 
where it now enters the present Columbia River. An- 
other old conspicuous channel occurs on the south and 
cast side of Gable Mountain. In its lowest point there is 
a spring which is said to flow during the time of the year 
when the river is higher than it was when this investiga- 
tion was made. The elevation of the position of this 
spring is 400 feet, which is a little higher than the water 
table was found to be at that time, and that fact probably 
accounts for the spring not issuing when the river is low. 
The present river gravel bars, over which the river 
flows at its highest pomt, represent the youngest portion 
of the more extensive and older flood plain. All these 
gravels and sands are very coarse, and the interstices 
between the boulders are large. Thus the ground water 
may pass through this material readily. 
Although this underground water does not travel in 
open channels, there may be, however, certain areas in 
which coarser material occurs and through which the 
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a. The Columbia River at China Bar, showing the kind of gravel into which 
much of the water of the river soaks. 


b. Discharge of ground water into an arm of the river. One of the springs in 
SeOGre 235 le ioe Ra 2s 
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water would thus pass more rapidly. It is quite possible, 
therefore, for the ground water to be more abundant in 
certain places than in others. 


GEOLOGICAL HISTORY 


The extensive lake deposits of silt, clay and fine sand, 
represented in the north bluffs of the river, were prob- 
ably formed before the glacial period. The older of the 
two lake bed formations, exposed in this escarpment, 1s 
known as the Ellensburg formation of Miocene age, 
while the younger flat-lying beds comprise the Ringold 
formation of late Phocene or early Pleistocene age. The 
younger of the two lakes was formed probably by the 
damming of the former Columbia River by earth dis- 
turbaneces which caused east-west folds in the basalt 
series to be thrown across this drainage system. These 
folds are clearly exposed, such as that along the con- 
tinuation of the ridge of which Gable Mountain forms a 
segment, and the ridge known as the Rattlesnake Hills. 
The lake was undoubtedly drained and a new river course 
established, cutting through these sediments, before the 
great ice sheet to the north was formed. This ice sheet 
later caused the Columbia River to take a different course 
by way of the Grand Coulee and the channel now known 
as Crab Creek. After the ice melted, the Columbia River 
resumed its fermer position, approximately, and evi- 
dently was filled with a tremendous amount of water and 
sediment which caused the action in the formation of the 
deltaic flood plain. 

The gravel of the alluvial plain therefore overlies not 
only the basalt, as that which forms Gable Mountain, but 
it overhes the lake bed deposits. The floor of the gravel 
is thus a quite impervious material, composed largely of 
clay. This also serves as the floor of the ground water 
of this region. 


THE WATER TABLE 
TABULATION OF WELL DATA 


Kxplanation and reliability of the data. The numbers 
in the first column of the list which follows have been 
arbitrarily taken for reference to the wells. In the seec- 
ond column, the names refer to the owners of the wells 
or to the name of the property on which the well is 
located. The next three colunms are grouped together 
as ‘‘well location’’ and are given together as an index to 
the finding of the well in reference to the map (section, 
township, and range). The next two columns are de- 
voted to the depth to the bottom of the well and the depth 
to the surface of the water in the well. Wherever both 
these figures are given this information was obtained by 
lowering a sounding line in the well itself and measuring 
the distance from the surface to the bottom and from the 
surface to the level of the water. These data were col- 
lected in the field during October 19 to October 26, 1921. 
Where the depth to water is not given the well was not 
sounded, excepting in one or two cases where authentie 
information was obtained. 

in the next three columns are given the elevation in 
feet above sea level. In the first of these the elevation 
of the surface of the ground at the location of the well 
2a8 been computed from topographic maps. The figures 
in the second column of this series have been obtained 
by subtracting the depth to water level in the well from 
the elevation of the surface of the ground. The third 
column of this series refers to the elevation of the level 
of the river at a point nearest the location of the well. 
It has been computed from two elevations—one at Coyote 
Rapids and the other at Hanford Sub-station—taking 
into acount the general gradual fall of the river from the 
upper point to the lower. Thus, the elevation of the 
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water table given in the second column of this series can 
be compared to the elevation of the nearest point in the 
river, 

The next column, marked ‘‘ Do. or Irr.,’’ refers to the 
words domestic or irrigation. In the first case it is 
meant that the well is used for domestic purposes, and 
in the second for irrigation. In the -column entitled 
‘“Well Size’’ the figures refer to feet, excepting those 
which are indicated (”). Following this column is one 
marked ‘‘G’ls. Per Min.,’’ which means gallons per minute 
and refers to the amount of water which is generally 
pumped during the summer months from the well. The 
last column, entitled ‘‘ Aers.,’’? shows the number of acres 
watered by the irrigation wells. 

The blank spaces which are left in this table have 
been left blank because no accurate data were procured. 

The most important feature of this table is that this 
information concerning the water within the wells has 
been obtained during a given time, and any further in- 
formation which may later be obtained concerning the 
water level cannot be ineluded in this list without chang- 
ing its meaning. That is to say, the water table, or 
elevation of the water level within the wells, fluctuates 
from time to time so that an elevation of the water level 
in one well must be compared to that in another well 
during the same interval of time. Also, the elevation 
of the river must be compared to the elevation of the 
water table during the same interval. 
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TABULATED DATA OF WELLS ABOUT WHITE BLUFFS AND HANFORD 


Well Approximate Do 
No. NAME Location Depth to Elevation of or Well 
: -——| - - - Irr. Size 
See. | T.{ R.| Bot. | Wtr.| Sur. | Wtr.\River 
i | Ho BY Paschen. ...... SE 15] 13 | 27 225 16 385 369 357 I 7x7 
2) A. Wheeler ......... INO DS ABS PA ooo odallsoooss SSO elev 358 D 12” 
3 | B. Riegle ............ SW 15] 13 | 27 30 203 393 | 372 357 I 24” 
yl) dae Seihwbovt Gangopsodes SE 15] 13 | 27 28% 20 390 370 357 D 4x4 
5 | F. E. Olleman....... SW 15] 13 | 27 34 253 3885 360 357 D 4x4 
6 | O. W. Johnston.....|NE 15] 13 | 27 22 163 390 374 307 I 6x6 
Wl) (Oke tsianyolshe ss eacoou cos NW15| 13 | 27 | 22 17 392 | 375] 358] D 4x4 
8 | L. T. Brooks........ NW15| 13 | 27 | 21 163 390 374 358 D 4x4 
OR Schooleewscrerenconcs NE 16} 13 | 27 PwA Ne aooe 392 1......| 858 | D 18” 
WO alo WWE? “SGocb boncce INE! 16} 13) |) 27) |) = 50° ees... GUM locosoo Shes | lo |Gbogeoos 
IB |h Bo NBG Soocacabooo 5 INDUC |S 52:723|| te 262s |i ore biel) llooaneo 358 I 4x4 
UBM) Jel, EAA 5 ocogooo86 SE 9] 13] 27 | 22 20 390 370 359 D 4x4 
13 | edlaye omnlibhigeeeter SW15| 13 | 27) 44 37 408 | 371} 357 I 6x6 
14} D. C. Buekholdt SW 15} 13 | 27 | 50 41 410 369 BLY) I 6x6 
5H Gianitauerrseeitecincls NW22| 13 | 27 | 48 40 410 370 357 I 4x5 
NB INE IB TSOOlo ob cocucS NW22] 13 | 27 | 493 41 411 370 357 D OL, 
(el eels Ele altlnieeryrsreracts SE 22] 13 | 27.| 443 36 401 865 356 D 12 
SA AOAe Bee gies airreiai ys SIN E22 |p Ss (2 (eit Ola ence AO | estesctene 355, D 3eX08 
GH ROE antanrerenane. SB 22 SOTA 5 elle g econ A Ne Geoa oll) Gi D 3x4 
20 | Rob. Nichols.... SE 22] 13 | 27 | 423 354 405 370 356 I 6x6 
21 | W. R. Adamson SW 23 13 | 27 | 432 36 405 369 356 I 4ixbd 
22a veh ee Conk ena s.r. SW 23] 13 | 27 | 46 38: 406 3E8 356 I 5x5. 
23 | R. W. McDonnell....;SW 23] 13 | 27 | 48 414 410 369 355 I 4x5 
24 | R. W. MeDonnell....|SW 23} 13 | 27 | 42 Bie 407 370 355 D 4x5 
25 | H. E. Purington....|/SE 23) 13 | 27 | 36% | 381 400 | 3869 | 355 | D 12” 
26 | G: E. Burford....... NE 23] 13 | 27 | 31 24 SOI Sale Misa Gulia: 6x6 
Wifi ys) Lak; -Ollehdkeos babe ou SE 23] 13 | 27 | 50: 43 410 | 3867 | 355) IT 6x6 
28 | C. Daregio Koo boo cits e} PAUL Tey OA on: Gi eee AUD cian 556: D 3x4 
29 | W. H. Wehmeier.... NE 26] 13 | 27 43 35k 401 366: 354 D iY 
BU) odio Wiis: CONN ees Aja NE 26] 13 | 27 533 43 412 869, 355 D 8” 
Gil dfs) Bio JOAVeEho conc aodoD NW26) 13] 27 424 35 400 365 355 D 4x4 
32 Ave GaMbivetitees ce co-ne: NE 26] 13 | 27 EM esoade an Wso6oas 355 D 12” 
BBh aI Jes HNinjalhinggadooone NE 26) 13 | 27 GG || Eee. 409 |. 395 D 4x4 
384 | A. Simpson......... NE 26)/°13 | 27 ‘4 Oiie2|| eaeraarele COL Besoud 355 D 3x4 
35 | G. MeConnachie ....\|\SE 26) 13 | 27 Aisa eles AM No eacan 354 D 12” 
36 | A. MeConnachie ....|SE 26| 13 | 27 38h 32 400 368 | 354] D 4x4 
37 | J. Macomber ....... SW 25] 13°] 27 36 29 399: 370 354 D 2 
38 | C. L. MeGlaughlin. |SW 25) 13 | 27 323 26 395 369 354; D 3x4 
39 | M. W. Gross......... NE 36} 13 | 27 Gh ect 8065 aeeiee SG8h IDs llSso0c0c00 
40 | M. W. Gross........|NE 36] 13 | 27 41 35: 403 368 353: I 4x4 
41 | J. C. Syfford........ NW236| 13 | 27 44 scoscl|. Ze Ne bodaol| Bibs D 8” 
42 | G@. T. Slavins........ NE 36] 13 ! 27 50 44 415 ! 371 353 | D 4x4 
43 | John Blackler ...... SW 25} 13 | 27 413 34 413 379 353 D 14” 
44 | C. Rolph ...........|NW81] 13 | 28 32: 25 389 | 364 | 352] D 4x4 
45 | W. H. Rolph........ NWs3]1| 13 | 28 33 264 391 365, 353 D 4x4 
46 | C. W. Sloan......... NWs31| 13 | 28 ODees sesteisiens SO4M eres 302 D 4x4 
GY7|| 183, (OL IRON es6aooscucs NWs31| 13 | 28 37 34 396 362 352 D 4x4 
ANS |) KOR S(Gia) IROXOES soog condo NW31| 13 | 28 40 35 398 | 363 | 352 D We? 
49 | John Loson ........ NWe:1l} 13 | 28 AGE eae AOS al Exerrcione 352 D RAY 
50: | W. S. Webber...... SW 31] 13 | 28 AG oa aneiresrs BYE looooed 352 D 8” 
GIL, || CO, Io. ew So ooooKe SW 31} 13 | 28 AD mal arsyecces ENO) a asboal) oor ID Weil aaonados 
52 | W. F. Morrison..... SW 31| 13 | 28 50 47 410 363 | 352 | D 16” 
53 | Mark Whelan .......|NE 6] 12 | 28 64 603 4202] 3607} 351 I 5x5 
54 | Mark Whelan ....... NE 6) 12 | 28 56. 50: 402 352 351 IDS eeaaanod 
55 | A. Stephenson ...... SW 32] 13 | 28 343 30: 380 350: 350 I BER. Gr 
56 | H. K. Boie.........../SE 26] 13 | 27 Ce NC Sais 0 403 |......| 854] D DZ 
Bi || INS Jal VA Scoosso0uN NE 20) 13 | 27 47 36? 410 | 374 | 357 A RE eaeene tec 
58 | C. Daregio .......... NE 18} 138 | 27 Be Iooocoe BGR lg ooo0o 358 Dy ailienyeceicees 
BD) | ANS Wo: IBNbYooapodedccs NE 20] 13 | 27 51 46 440 394 | 357 I 6x6 
60 | J. H. DeVeurve..... SE 17| 13 | 27 73 62 432 370 | 358 | I 8x& 
61 | J. H. DeVeurve..... SOB} aly} 183) 2 |) ooaocallocoaoe AIO: |Rermeite 357 Dien Reserirey 
G20 EWG Crier ere NE 22) 13 | 26 MO eae 4000}... 36 384 | D 5x5. 
GBI || AN, Enea soontaobc0dc5 SW 9| 13 | 27 41 15 391 376 359: D 30” 
(Geb |) \Wyada, ISG Soopanodoos SW 9 13 | 27 19 164 | 392 376 | 359 | D 3x4 
(Gy) ||) I Oh MARRIES Sodasdooo SW 9] 13 | 27 203 16 390 374 359 D 3x4 
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TABULATED DATA OF WELLS ABOUT WHITE BLUFFS AND HANFORD 
—Continued. 


| Depth to 


Approximate 
Elevation of 


a7 


~ 


Ss 


ee 


Well 
NAME Location 
See. 

1D Af Velbund eins oooognas NE 7| 13 | 2 
Role Gran ois istevsterac NE 8] 13 | 2 
Je SOULGAM Nemicieys erie SE 5/13 || 2 
J. F. Bleakley..:.... NE 5] 13 | 2 
E. ©. Coleman...... NE 5) 13 | 27 
Mis Davlor tcslate seers NW 5| 13 | 27 
N. D. Showalter..... NE 8| 13 | 27 
We PAM GersOM! 2). eile NW 6) 13 | 27 
Hanford Ranch -\NE 1] 13 |} 26 
Hanford Raneh ....|NE 1| 13 | 26 
CaeRaeklifie sees SE 32|-14 | 27 
Ce Racklifi ae. SE 32] 14 | 27 
Winns McKay. <. cer, SE 32, 14 | 27 
Uo ES EN Ke OS) Popccnigs iS NE 32) 14 
Thos. Williams ..... NE 32) 14 
J. A: Johnson... ..../NE 32) 14°] 27 
Chas. Whitney ..... NW32| 14 | 27 
Je MeMurry <5 ..0..25 SW 29, 14 | 27 
R. W. Gruenhagen...|/SW 29} 14 | 27 
CAGAeRichands ner SW 29] 14 | 27 
Chas. Whitney ....../SW 29) 14 
le de Aap Gonpocseses NE 29) 14 | 27 
Tite IDs) 1st hefenea 5 once so easy) Ib earl 
J. B. Tromanhauser|NW29| 14 | 27 
J. B. Tromanhauser|NW29| 14 | 27 
GS BilertSone.s. wees Nw29| 14 | 27 
Wi 10h OP} o sande NW29| 14 | 27 
GasWee Shaiweerosceice NW29| 14 | 27 
J. Tromanhauser...|SW 20} 14 | 27 
J. Tromanhauser...|SW 20) 14 | 27 
IB TICS a ise. tc eerste ceases SW 20} 14 | 27 
OMG OR vra-ctaceier SW 20) 14 | 27 
M. E. Houk........./SW20) 14 | 27 
C. €. Coleman...... NW19 14 | 27 
FF. DP. Edwards....... NE 19 14 | 27 
Se WG BBE Go o5one SW 19 14 | 27 
(OF Sfolhistall Seaspoense Sw 19) 14 | 27 
\Wantl, (EXHOIAY Boooose Sw 19) 14 |} 27 
yee las TGS WiSe oye. .olsicters SE 19] 14 | 27 
Ace EH. EnuIniteeeeeccs: SE 19) 14 | 27 
de We OWES vererterete SW 19] 14 
Town Well No. 1..../NE 31] 14 | 27 
Town Well No. 2..../NE 31) 14 | 27 
Vie, 24 abehys Cloeorcus NE 31] 14 | 27 
AG re SELOLIMAT ars oars SE 36] 14 | 26 
Aw HS sHlorman pees SE 36) 14 | 26 
Robt. Nitzsche ..... NW36) 14 | 26 
Wan Vilete 2.22... -2| NE o6)14 
Mx 1, MiECbONKOoosode NE 36] 14 | 26 
Joseph Kiser ........ NE 25] 14 | 26 
Si We lobioaibeyeoapoos SW 24| 14 | 26 
Cc. M. Johnson...... NE 24| 14 | 26 
A SHE UP OCI. toerssccrsees NE 25} 14 | 26 
RS Re WOOdSske-a.-n- SW 32] 14 | 27 
M. S. Brannick...... SE 13] 14 | 26 
Wades SBONM sa aciselescac SW 9| 13 | 27 
ie Wie Belden sects SE 18) 14 | 27 
Tiss) Bishoprecns-c- SE 18] 14 | 27 
H. E. Robinson..... SE 18] 14 | 27 
E. N. Loveland..... NE 18} 14 | 27 
R. M. Williams..... NE 18] 14 | 27 
19h MVC ASsceocoans NE 18] 14 | 27 
Re He Vian Askin ese SW 18] 14 | 27 
IMAM O) oVONI “ong socna Sw 18] 14 | 27 
OE IG BENG IXa Ro n8 gobo os SW 18] 14 | 27 


| 'T.| R.| Bot. | wtr. 


Sur. ! Wtr 


.|River 


per| 
Min.| = 


14 420 406 
24 410 | 386 
14 403 389 
one DOc LMP hy aaces 
9 400 391 

17 410 393 

9 398 389 
sees 434 \aerte ris 
36 440 404 
26 430 404 
12% 398 | 386 

5 396 391 

19 400?; 381 
63 397?) 391 
miefolevers Bt!5) loconn 
va Vebeve SOM | (ease less 
10 399 | 389 
24 412 388 
223 410 382 
Noono 400M eecserel 
17% | 400} 383 
27 405 378 
ile 404 387 

3 410: 379 
24 410 386 
26 410 384 
313 | 410 | 379 
35 410 | 375 
36 410 374 
BIE: 410 373 
AallO\a| arcs 

421 388 
AN OB eerreere 
2 aya Sioa 

415 393 

420 399 

CN a A ranalland 

410 | 385 

410 | 382 

410 394 

415 396, 

410 390: 
ASD2a\levetnte ays 

33 432 399 
14 415 | 401 
cet Coa acsae 
ATO! | eerorvens 

21 417 | 396 
214 415 394 
33 420 387 
30 419 | 389 
20 409 389 
34 426 | 392 

4 389 | 385 
SY Slacqeaal|oudecn 
SiGe nels Seal 
LAS a pegorsl pone 
Soret CU lcoodoc 
17 410 | 393 
38 423 | 385 
183 410 | 392 


361 
360 
361 
362 
363 
363 
361 
364 
364 
364 
363 
362 
363 
363 
364 
364 
364 
364 
364 
364 
364 
365 
365 
365 
365 


SNe) isle) SUNS lal Wits shslle)alsttelsiishletstislshsighslsiisiis! s="sltchsflel allo) te}le|aNsholela le) tal Holls)isits)!stalis) 


1000 | 50 
We sae 
eee 22 
250 | 25 
fic 15 
200 |... 
mee 15 
"250 | 16 
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TABULATED DATA OF WELLS ABOUT WHITE BLUFFS AND HANFORD 
—Concluded. 
Well Approximate Do. G’ls : 
No. NAME Location Depth to Elevation of or | Well | per| & 
— —— - - Irr. | Size |Min.| = 
See. | T.| R.| Bot. | Wtr.| Sur. | Wtr. | River 
120 ile ACs Coddings asc: SW 18] 14 | 27 40, 29 408 | 379 | 368 |. I 
33 |G. N. Angle. ........./SW 18} 14 1-97 5 28 409 381 308: I 
IBLE TRG Wave udhOloKilangowaues NE 18] 14 | 27 42 31 407?| 376?| 368 | I 
TED ny Nis ANVGilllos ome onen SW 7| 14 | 27 Evan lbe doc AU Ellovicco xn 370 | D 
TBS: |) i Sa NSN seo e cose Sw 7| 14 | 27 eo 84 4052) 371?) 270°} D 
17 WeCs Wamyer ss. sce Sw 7| 14 | 27 403 | 40 4052) 365?) 3870) D 
138 | M.S. Meeks......... SE 12] 14 | 26 40. 37 405%) 368?) 370 | D 
HE) |) Jala) ABSRORSE. " acalvowe de Sw 12] 14 | 26 29 22 405%) 383?! 371 |. I 
140>\cGreemhislds 2.20820.) SW 12] 14 | 26] 265 | 27 405?) 3782] 371 | I 
TEAL 1D: OONHCI Hoods sone. NE 14] 14 | 96} 273 | 183 | 410?) 3022) 373) I 
142| Wm. Moede ......... NE 14} 14 | 23 82 20 410?) & I 
WA Ls \ABISING ones 5 oado. oe Nwi4| 14 | 26 Hes onoaao 440 D 
144 | Wm. Coulson ....... NW14| 14 | 26 26 22, 440? I 
AH Re id, ROberts. .. ce NE 14) 14] 96 | ol 41 435) D 
NAG Sh ANIME Ol ee ced eee aare NE 6] 13 | 26 tote ial Sense 440? D 
TA ||) ee fy MUNCH FS os a SW -G) 13) 26 | 60 -|.-.... 4522, D 
148 | Miller Ranch ....... ID TO UB OR COO a ooo 473? D 
Ha) | Ale IN, IMAV Gs ee oe eae 6 NW12] 13 | 25 (2 Naossas 462? I 
150 | KE. F. Remlinger..... NE 11/13 | 95 | 5a d1g | 445? D 
15d Austin’ Bros. ass 46. NW 4] 13 | :25 415) 37 420°? I 
152) Austin: Bros. hae NW 4| 13 | 25 e5 33 420i2 I 
1538) |; L. Vion Herbere.. 2) SE 5] 13 | 25 65 59 4307 D 
04 | O.. BH. Jeager....2... NE 12] 13 | 94 37 + 4952 I 
15d ee RichmonGsas: NE 11] 13 | 24 et 22 425? It 
156 | A. R. Knaub.........)NE 14] 13 | 24 625° | 59) 460? I 
IB) Bior IGovo p= cccadhans SW 10] 18 | 24) 44 40 423°? I 
158 | A. Brown ..../SW 26] 13 | 24 | 668 i) 10207 I 
ee) a IES able see ecanoe s NE 25] 14 | 96; 26 19; 415: I 
160 | M. R. Slavons....... NW36] 13 | 27 41 25 405 D 
161 | Whaley & Gregg....'SE 10] 13 | 27 | 34 603 38d D 
162 | M. B. Haynes.......|SE 23] 13 | 27 | 41 =o 298 D 
UGS) Wins Wels WGP vecanceoso SE 19 14, 27] .-...- Boop Call D 
GA IM celpiaae eee SW 25} 14] 26) 2 Bi || als) I 
Gell AALS OMMaayncelnnre SW 25] 14 | 26 22. a I 
166 | J. E. Coleman...... SE 19) 14°] 27 386i 25 D 
HO? tele Oks awe cote oa. NW 5] 13 |27' | 33 20) I 
168 | Ed. Wagner 2.05... NE) 4) 13 |-95-) .425 | 29 I 
TGS) 18 IDAs SEN NOs aoonnencs NW18/] 12 | 26 | 146 | 141 IESE oe causialbabod loacw c 
Pili | VIO OTE eee ne SW 12] 13 | 95 | : $7 94 Igor so|iogacoltonces 
AAW IODsTtSOM as cnas SW 12) 13 | 25 | 945 | 92 I Ieieenoseallsoosslososs 
1/25) hos. BLOWN © sa.5 2 NE 29) 14 |,27 ) 41 34 1D) \ilogoneaps}obp.asl[ooe 0 
isi) eee PE ilentSOmM cscs SW 29} 14] 27) 14 13 ID Haaccpeccllossdolloccdsc 
Ale INE MElemslaly, sees SU Gidley IO" teicdeollosoage D Bilbo G8|loo0n 5 
US os. CBOs “sacascoescss NW23} 13 | 27 21 17 hipaa feel anes a at eic 
LAD. Oy IDS eNO) Scanoceses NW25| 13 | 27 45 33 D eee lle aac 
ie AC ON slbanS Om: <5 scise NW31| 13°] 28 453 38h 1 Det ies erect acre laiats 
WASY | IDERA SIO) 3 SA Se ogabso oo NE 18} 13 | 27 30 25 | Daten ren cere teen opel Nya cies 
AO | Wena Salo Shoo h anaes SW 18] 14 | 27 24 12 IL Nosbosabelleos.ae|loo.80.0 
WSO eal. hoy ouueomas ose be NE 25] 14 | 26, . 24 20 Teall ahaa meee 8 8 Sl | eos 


+ No Water. { Artesia 


n. 


Underground Water Supply 2] 
Remarks. It was found that in general these wells 
penetrated first a sandy or gravelly soil, then entered 
loose sand and gravel, without encountering any other 
material. In some cases a little clav was struck, but not 
often. 

In every case where information was obtained it was 
reported that the water in the well rose and fell with the 
rise and fall of the Columbia River. Although the data 
regarding this feature are not very accurate, they are 
presented here for what they are worth. 


No. Maximum No. Maximum 
Well Fluctuation | Well Fluctuation 
J4 10 feet | 35 | 9 feet 
29 5 feet 41 10 feet 
95 4 feet | 56 16 feet 
26 6 feet | 60 6 feet 


it is quite probable that the fluctuation 1s very nearly 
10 feet in most cases. 

At least 79 of the 180 wells of the district have been 
used for irrigation. In pumping from these wells by 
power it seems that the water was lowered a foot or so 
and then it reached a constant level, remaining there as 
long as the pumping was continued. These data, also, 
are cnly fragmental and approximate at the best. 
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No. Well Lowering Caused Jats 12h Size Pump 
by Pumping (inches) 
aI amatie PAR CTN Pe ripered oicac oaetnct cea tec 5 3 
14 4 inches 73 4 
Lib TeLeiawe lA 6 oein EO rio RADE aaobI Sauer 3 Dy 
ALS |iivsestereverelsherahe tenner cormnanseae ernie ake 10 : 
22, few inches 10 3 
D3 on eli agli fors epee nou Denar abe real eanicheeaterats 10 Byte torceen datepste 
26 15 inches 3 3 
OT 1 inch pee ee PRE ir 
40) 4SCOMO AN CHES verse oll tanec ners eats rel | ete iovo teed eats 
60 about 2' feet 40 6 
£735: eee EM RE Ras ene Cer ara en arcun orga cy 5 4 
1 eteeniale| | Aare ea edie tc ee Re te eto 15 5 
UD sh Sl arena re tarp abate ede orate OT 10 es 
(Kevan Meare (erat crenata eae i ee er 5 3 
fay APY Easton Pas Sores crete cs en cae ae are ae 7s 6 
(os hemeoee| [Soiree MOG CU OOO R AO uSEH Be meen lars saa aba oa Geo 
aKa wil Esse igen occ ae CeO an Ri ang 3 Ss 
i lay Aa pooken| Sn Otertarecrik aca Ceara mate 10 6 
129 5 3 
139 iain ener ect NG 
140 Bf 3 
142, 3 3 
151 50 & 
155 5 oland 
159 Se aera art cto relpactrer ee 


Example of replenishment. In the case of No. 60, I 
studied the action which took place in the well itself. A 
pump which drew from the well 1,100 gallons per minute 
lowered the water level nearly two feet, and then the 
water level remained constant. From the sides of the 
well the ground water was pouring in, replenishing it 
steadily. This is a good example of the way in which 
these wells are fed by the underground water supply. 


LOG OF WELL DRILLED AT RINGOLD 


Location. ‘Ten miles southeast of Hanford, on north 
bank of Columbia River, near cross-roads by school- 
house, See. 25, T. 12 N., R. 28 EH. 


Elevation. Drill hole, 430 feet above sea level. River, 
about 340 (Oct. 24, 1921). 


Purpose of Drilling. To obtain artesian water. 


Driller, N. C. Jannsen Drilling Company, 414 North- 
west Bank Building, Portland, Oregon. 
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MATERIAL Thickness To 
| in Feet 

IEUIU CL wer ccy =v aveverercncsaic Neystarereicver stojeverernvecsiay std eiete ireyone 18 18 
CUSIN OM GPO TAME L ie cis cieucrarerelicvevcte 015: crmileroremeth yore fares 67 85 
GRR IS oa codciMcatag wees hietarauals aciaian Grae toes ele 20 105 
ay NG Tae] ehh cce pce feiss Sin ove cress es sveleratl 22, 127 
Graveleree sence coee sence mmaccintineckets 28 | 155 
Bouldersvandly onavieleytacates cron sie ciletelee 6 | 161 
ES el GHC Vinererove cred vscaes oven cuSisyanena Se lovceaue isyorere severe 8 169 
BIWeR Clava rcs tnneee ie icree eee olan aba weae 9) 178 
BIACRHCA hiatiycmsemacs areas cuaese tk woe 18 196, 
ENG! Pwpaeane scope Reta tetova eloteietstsysicterey sis 9 205 
Blacker O Ghanem Sets 19 234 
Black rock and shale.. Sra his 6 240 
SHBG rae eictersts ctor neenev ee ayierakore : 17 257 
BIBER TOCKS Areisyereticierenerete sence misters versie cccrans ae 151 408 
TB GIS Sl Gp se erasicioreretiste teases ik actos wate redetareles 63 471 
Clana dita anmellevenicterreicte crarstonicialcterotetereretes oe 16 487 
Shaler si. ses Ae acted lersis nie cdsisisters tice ties eels 9 496 
1a O(c 'cee rian tein Acker rR con OUT OORT eee ites 39 535 
SEU t cares Aeaavatstenere cena vatate reveles come receteieyerekevaransnchins 2 537 
ERO CGS aeaiire Graver avec rohats tors rete tevoyaletetercte terse vatspereiepovetsiele 2 539) 
Shales wae ean raci nc oemreeciee siete sees 10 549 
TSA CK SVB Oe er olereysccyttere te be tavetetoteoraenievs tela ates tters 3 552 
BUS GSH a] Gs cezparsvsvarctenssatenenere ialaletsleyeneisrs ieleuersucter cere 12 564 
1ST HSf a Lea arate Seatheectde rac Ses cima tain coment Cee 103 667 
IPOLOUS) (DASAIE \ Aoki eto cieceiarera wisielenccosieratens 10 677 
BSB Gin ceatscrre ovata ve sinters eens cade, eaenale Sisiom ate sysiaie 15 692 
BUGS aU Cee fash is ops metas leisy ncnets ieusie Brereroteeara fers 19 711 
GravasSamdstomeucec ccc sevetens constr 9 720 
IB aSallitic i ejccisisretoreterstorstern.e steomiere sicieimtscers) versie Bais 35 755 


It is reported that water stands within 19 feet of the surface. 


Remarks. Although this well is some ten miles from 
Hanford, it represents to a certain extent the materials 
which would be encountered if deep wells were sunk in 
the region of Hanford and White Bluffs. That is to say, 
sand and gravel of the old river flood plain are found to 
the depth of about 160 feet. Clay and sand, which repre- 
sent the old underlying lake silt represented in the White 
Bluffs on the eastern side of the Columbia River, are 
encountered beneath these sands and gravels for a 
further depth of at least 40 feet. Beneath this is en- 
countered basalt and a few thin lenses of interbedded 
local lake deposits. 


LOG OF FIRST ARTESIAN WELL NEAR COLD CREEK 


Location. 16 miles southwest of White Bluffs, near 
corner of road, NW14-SW1, Sec. 26, T. 13 N., R. 24 W. 
Archie Brown, owner. 
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Elevation. Drill hole, 1,025 feet above sea level. 

Purpose of Drilling. To obtain artesian water. 

Driller. N.C. Jannsen Drilling Company, 414 North- 
west Bank Building, Portland, Oregon. October, 1918. 


MATERIAL Thickness To 
in Feet 
SSKOD UR ty tine Sire CRA Ge ch WN Re anni eter Nera 8 8 
Gravcle andi sbouldersiaassrccso came 172 180 
Ef eho la) OF: ska tania ete pere one loka PRCA Care ES cor OCR 292, | 427 
WERE Cony. (WO WMOINAS))ssococcobsccsacdonsllgodous0os none eateries aepsra eye 
Mira OTT ailicn G2) ee esas ane een cua Nae erect a 6 478 
SHAG MOMS aqnamaibaconboe chu sieadcasocdeeou bs 14 | 499 
FB Ura rs Haven Tey eke a bese cts WIN Portege ase ice RO 75 567 
ESE Ha Ya Webi cepa aap SON EY Some Rica ea a i ee ee ND 6 573 
Bluehslilal Grapes acer ena ee eee ete 10 | 583 
IBNKOK Wao Kranguunbed Gasbiad mo. cooead node se) 592 
(Gncechal Wok cose veubemoscoumocade coco oode 6 | 598 
Honeycomb and water-bearing rock...... 70 668 


Artesian water struck at depth of €68 feet. Flow of approxi- 
mately 2,009 gallons of water per minute, 40 pounds ‘pressure. 
This well is being used to irrigate ia field of alfalfa. 

Remarks. This well is located in a syneline which 
plunges to the east. The well enters basalt at the depth 
of 180 feet and passes through shale and sandstone which 
represent an interealated lake deposit, for basalt is again 
encountered at the depth of 598 feet. The artesian water 
issues from ‘‘honeycomb,’’ or ceilular basalt, and from 
the coarser material of this interbedded lake deposit. 

To the nerth of this location are extensive exposures 
of basalt layers, which have been thrown into a great 
fold or anticline. The basalt layers dip almost vertically 
into the Columbia River and are folded over so that the 
southern dips are more gentle. Several miles to the 
south of Cold Creek is another east-west anticline or 
fold. Thus the well is located in a syneline or structural 
trough which hes between the anticlines. The anticlines 
and the syneline plunge as a whole to the east. : 

Surface waters have probably entered the basalt to 
the west, especially the cellular portion and the inter- 
bedded sands of a lake deposit, and have passed down- 
ward toward the east in this trough or syncline and have 
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se — 


a. An exposure of sand and gravel near Coyote Rapids. This is the sort of 
material through which the ground water of the region passes. 


b. Water being pumped from well No. 60 by electric power. 


26 Bulletin No. 26, Division of Geology 


thus been trapped far beneath the surface, accumulating 
for thousands of years. Any well drilled in this par- 
ticular location, namely, in this synecline which enters the 
rock horizon in which the water is trapped and under 
pressure, will undoubtedly give artesian flow. Just how 
long such artesian water may last depends upon the 
source of supply, which has not yet been accurately de- 
termined; but which probably hes to the west and con- 
sists of meteoric waters, or that water which falls upon 
the surface of the ground and enters it, passing to a 
greater depth. The source of this water and the problem 
connected with this supply is an entirely different prob- 
lem from that in the region of White Bluffs and Hanford. 

In the fall of 1921 a second well was drilled by the 
same people one-half mile west of this first well and a 
similar flow of artesian water was obtained. 


INTERPRETATION OF DATA 


The elevation of the water in the wells at the time 
they were examined varied only within a narrow limit. 
The well in which the water was lowest in elevation (350 
feet above sea level) is situated in the southern part of 
the area, near the river at its lowest point. The highest 
elevation of water in a well was 407 feet, and it is located 
in a place where there is undoubtedly a certain amount 
of leakage from the Hanford Irrigation Ditch. The 
average elevation of the level of the water in the wells 
measured was 381 feet. 

The water table is the top surface of the zone in which 
the sands and gravels are saturated with water. Where 
this is reached in a well, the water will seep rapidly out 
of the surrounding gravel and fill up the well to the 
ground water level or the level of the water table. 

The elevation of the water table was higher than the 
river level at the time the data were collected, as may be 
seen by studying carefully the accompanying map. This 
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feature may be accounted for by considering that the 
eravels were filled when the water in the river was high. 
Then the river fell rapidly and the ground water escaped 
more gradually through the alluvium. One particular 
point of discharge was in Section 23, Township 13, Range 
27, where the water escaped as springs or seepages along 
the river bank and flowed back into the river. 

The surface of the ground is shown by the contour 
lines and their elevation. The water table does not con- 
form to the surface of the ground in detail over this area. 
The water table is independent of this feature and ap- 
pears to be a fairly level surface. 

Along the region bordering the Hanford Irrigation 
Ditch the water table was found to be higher than else- 
where, for the diteh leaked and its water saturated the 
ground loeally. This water had gradually soaked into 
the ground and had joined the water table, forming a 
part of it. If the ditch had been left dry for some time it 
is quite probable that the level of this local water table 
would have been lowered and would have finally con- 
formed to that of the rest of the area. 

In order that a well may contain water it should be 
deep enough to pass through the ground water level, or 
water table. The wells of the area vary in depth—those 
on the higher points (topographically) are deeper to 
water than those on the lower points. Omitting the 
deeper wells (Nos. 169, 170, 171 and 158), the average 
depth to water, measured from the surface of the ground, 
was 28 feet for the wells sounded. In the case of Nos. 
169, 170, and 171, where the depths to water were 141, 94, 
and 92 feet, respectively, the water elevation above sea 
level was 396 feet in each case, which was about the same 
as that in the other wells of the same district, and only 
10 feet above river elevation taken at that time. 

In the data list included in this report, comparison 
has been made of the water elevation in each well and 
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the river elevation at a point in the river nearest the 
well. This shows the position of the water table im 
reference to the stream which parallels, ina general way, 
the direction of flow of the underground water. The 
source of the water in each particular well, however, may 
be at a point considerably higher up stream than that 
point from which this river elevation was taken. 

The amount of water in each well may be found by 
subtracting the depth to water from the depth to the 
bottom. The average depth of water was 7 feet in the 
wells sounded. 


FLUCTUATION OF THE WATER TABLE 

it is generally reported that the elevation of the water 
in the wells rises and lowers exactly with the rising and 
lewering of the river level, but not with as great a magni- 
tude. The total fluctuation of the river level is about 20 
feet during the entire year, while the fluctuation of the 
level of the water in the wells appears to be about 10 feet, 
although this latter information is not as definitely re- 
eorded as that of the river level. This indicates that the 
source of the underground water in the region of White 
Bluffs and Hanford is the Columbia River, which charges. 
the gravels when it is high. As the river lowers, the 
gravels are drained and thus the water table is likewise 
lowered, The time of the rise of the water table is im- 
portant in relation to the use of the water for irrigation 
purposes. The following curves explain graphically this 
relation. The fluctuation of the river level is compared 
with the amount of water which has been used for irriga- 
tion purposes from the ditch, which shows the two prac- 
tically te coincide. 

FLOOR OF THE GROUND WATER 
From a study of the geological formations and their 


structure in this region, together with a study of the 
deep well at Ringold, general conclusions are thus 
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reached, relating to the nature of the material which 
underlies the alluvial plain. 

If deeper wells should be put down in the immediate 
vicinity of White Bluffs and Hanford, they would prob- 
ably pass through the sand and gravel of the old river 
flood plain at an elevation of approximately 300 feet 
above sea level. 

After passing through the gravel of this old flood 
plain, clay and fine sand would probably be encountered, 
and this might be expected to vary in thickness, but 
underlying it in turn would undoubtedly occur basalt at 
an elevation of about 200 feet above sea level. 


SEEPAGES AND FLOWING SPRINGS ON THE BANK OF THE 
COLUMBIA RIVER 

For a half mile along the bank of the Columbia River 
(Section 23, Township 13, Range 27), seepages and flow- 
ing springs were issuing water, during the time they were 
visited, from the low bluff at a point ten feet above the 
river level and at an elevation of 365 feet. This eleva- 
tion is only a little lower than the elevation of the water 
table in the viemity of the seepages. The material from 
which they flowed consisted of clay, sand, and some 
gravel. Lying above this ground water discharge, were 
found 15 to 20 feet of alluvial material, such as sand, 
gravel, and soil. It may be noticed from a study of the 
map that the location of these seepages is only one-half 
mile below the point at which the proposed drain inter- 
sects the river bank. The proposed drain follows, in gen- 
eral, the surface swampy areas or seepage lands which 
he parallel to the Hanford Irrigation Ditch. The drain 
as proposed is to carry off the surplus water which leaks. 
from the irrigation ditch and forms local swamps along 
this area. 

The water discharge of the springs on the bank of the 
Columbia River appear to be greater in quantity than 
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the water in the ditch. It is reported by persons whose 
observations ean no doubt be trusted, that the seepages 
occurred before the irrigation ditch was constructed. It 
appears, therefore, that they represent the run-off from 
the general water table of the area. They may be 
charged to a certain extent by the leakage waters of the 
irrigation ditch, but they cannot come entirely from that 
source. 

It is significant, therefore, that the Columbia River 
at this point at least, and probably along the bank for 
several miles, does not enter and does not charge these 
eravels at least during this particular time of the year. 
The elevation of these seepages, however, was lower by 
about 20 feet than the water level of the Columbia River 
in the region about Coyote Rapids. The level of the 
Columbia River at this time of the year is lower by 
nearly 20 feet than it was during the summer months. 
If the source of the water in the region is the Columbia 
River, the water must, therefore, enter the gravels at 
points upstream from the location of the seepage, and 
probably in the region above Coyote Rapids, where 
coarse alluvial gravels exist on the south bank such as 
in the region of China Bar. The intake area may also 
be below Coyote Rapids above the bend in the river. 

The source of the water in these springs is, there- 
fore, undoubtedly the same source as that of the under- 
ground water of this region. Since there is a 65 per cent 
loss by leakage and evaporation from the irrigation 
ditch, the supply may partly be affected by the leakage 
from the irrigation ditch and from additional seepage 
from the irrigation waters taken from the ditch and 
placed on the land where it soaks rapidly into the ground 
again. 


SOURCE OF THE UNDERGROUND WATER 
PRINCIPAL SUPPLY 


The principal supply of the underground water of 
this area is undoubtedly from the Columbia River. The 
evidences of this are: (1) That the ground water level 
or water table fluctuates with the river. (2) That the 
elevation of the water table corresponds with the eleva- 
tion of the river. (3) That the composition and structure 
of the materials of the alluvial plain would allow water 
from the river during its higher periods to enter the 
gravels. (4) That the gravels lie in the old channels of 
the ancient river, leaving natural underground seepage 
channels to exist. 

SECONDARY SUPPLY 


A secondary source of supply is that of the meteoric 
waters or that water which falls as rain or snow upoia 
the surface of the ground. This source is quite small. 


LOCAL SUPPLY 


In addition to this supply the leakage water from the 
Hanford Irrigation Ditch undoubtedly adds to the 
ground water of the region. Material effect from this 
is principally in the zone immediately bordering the 
canal. It is recorded that 65 per cent of the water which 
goes into the ditch is lost by evaporation and leakage. 
All the water used for irrigation that is not lost through 
evaporation, enters the ground and adds to the ground 
water supply. 

POSSIBLE SUPPLY 

There is another possible souree of the ground water. : 
‘This is a possible ascending leakage from an artesian 
supply below. An artesian basin exists in the region of the 
syncline in basalt indicated on the map—near the present 
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owing artesian well. Such trapped waters might pos- 
sibly enter into the upper ground water zone by upward 
penetration through openings in the rocks from pressure 
of the trapped artesian below. This, however, would 
not probably affect the region under consideration be- 
eause it hes north of Gable Mountain, which would serve 
as a barrier to such migration of waters. 


RECOMMENDATIONS 
LOCATION OF WATER WELLS FOR IRRIGATION 


Before wells are dug in the future, in the vicinity of 
White Bluffs and Hanford, the accompanying map, as 
well as this report, should be consulted, but unless cor- 
rect interpretation is made, this map can be of little use. 
In the first place, the depth of water, which should be 
encountered in a well, will vary according to the varying 
level of the water table of the district. The elevation of 
the water table as given in the present wells and shown 
on this map refer only to the position of the water table 
during the time interval in which the data were collected. 
Two elevations should be obtained before a new well is 
dug: (1) the elevation of the surface of the ground at the 
point at which the hole is to be drilled, and (2) the eleva- 
tion of the water level in the older wells of the neighbor- 
hood. The depth of the hole necessary to encounter water 
would have to be the difference between the surface eleva- 
tion of the ground and the elevation of the water level 
thus obtained. The depth of the water necessary in the— 
well should be great enough to insure water during the 
entire year. This would mean that if water is obtained 
in the well when the water table is at its lowest level, 
there will be assurance of an abundant supply of water 
in the well, for purposes of irrigation, at the time 
when the water table is at its highest point. Before a 
well is drilled, therefore, the time of year and the height 
of the river should be considered in relation to the in- 
formation given in this report. 

There may be a few eases in this territory in which - 
the wells will not prove satisfactory on account of local: 
conditions. These local conditions might consist of local 
deposits of clay which might cut off or deviate to a cer- 
tain extent the migration of underground water. Before 
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poor wells are thus accounted for, however, exact in- 
formation regarding the proper elevation of the water 
table at that particular place should be obtained and a 
comparison made to the elevation of the depth of the 
poor well, so that there would be assurance that the well 
had penetrated the water table level. 


UP- KEEP OF THE WELLS 


In order to insure decent conditions over this entire 
area, the wells should be kept in good condition or sealed 
off entirely. In the first place, safety should be con- 
sidered vital. In a great many cases the present wells 
are very unsafe in that they are not properly covered, 
or the entrance is not properly guarded, so that children 
as well as stock may easily fall into them. 

Another important feature is that of sanitation. If 
one well is polluted, it is quite possible that other wells, 
especially those in the immediate vicinity, will be in- 
feeted from this first well. The underground water 
passes through sands and gravels and is filtered to a 
great extent, but since it is known to pass rapidly through 
very large interstices between the boulders, it might 
readily carry bacteria and germs of various sorts. 
Although this feature has not been accurately examined, 
it should be taken into careful consideration, especially 
since further settlement of this territory is to be made 
by soldiers and their families. A number of the wells at 
the present time contain dead animals, such as jack 
rabbits, which give rise to conditions which are at least 
unsanitary. 
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